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(57)Abstract: 

PROBLEM To BE SOLVED: To obtain a new ester especially having a 
strong action on the stimulation of the rooting of a plant as a plant 
growth-regulating agent. 

SOLUTION: This compound is expressed by formula I (R is an alkyi such 
as ethyl, 1 -propyl, 2-propyl, 1 -butyl, isobutyl, 2-butyl, (R)-2-butyl, (S)-2- 
butyl, tert-butyl, 1-pentyl or an aryl), e.g. 4-chloroindole-3-acetic acid 
ethyl ester. The compound of formula I is obtained by producing 4- 
chloroindole-3-acetic acid of formula III from 2-chloro-6-nitrotoluene of 
formula 11 as a starting substance through five processes and then 
reacting the compound of formula III with an alcohol in the presence of 
dimethylaminopyridine and N,N- dicyclohexylcarbodiimide in methylene 
chloride. The compound of formula I exhibits a strong auxin activity in a 
lower concentration than the conventional free 4-chloroindole-3-acetic 
acid. 
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■iimm 1 ] Ti2(D5C ( 1 ) 



a 




( 1 ) 



H 



(iCtfi. Ri*xf-;K i-:/atf;u. z-ya[f)i. i 
-fv:?5=^;u. 2-:/f-;i'. (R) -z--3=f- 

. (S) -2--?^;k t e r t --^^JU. . 1 ---^l/ 
[li*^2] a»^^liB«0)4-^7Pa-f'>K-;u- 

[000 1] 

^xSfiE^i- 1 f S »r L L\^a!K!iJ$gi|giiSiJlcgi-r -1) t (0 T- fe 
[00 0 2] 

A) ms-^Qimm^ (-oK-ju-s-ifK^^^ji'x;^ 

'f>K-;U-3-T-b hT5 hVjrif) . 4- (W 

^. fit*, :7'j-roK-o&S4— i^DP-oK- 
ju-a-PK (4-C I - I AA) (t. 3^«l^-dE-v> 

^$lIStf>■c3SL^;J— ^•»jitt$w-ri.:it 

A<ffi^$*VCL^i> (S. Marumo. H. Hattori and A. Yam 
amoto, In Plant Growth Substance. 1973, pp. 419-42 
8. Hirokawa Publishing Company Inc., Tokyo). 
[0003] 

[ieBJA<(g3iL<i:3t-rS^iil t^ih-Q. ttH^COAP 
±-r5Ctl*S«>TlS)S^lit'SoTtTl^5. Cti 



tA'^lf b^i-i). L^L'SA<t., I AA/j:i:(Dt^t>t*>-5) 
:J--4v>jStl$^-r§iJf3|E0)ti1^lfi£gii®5SijT'l*ffl!a 

©fflc^i^ffi^ig-rfeftflj^^fflii+^-tiimi^itL^ t 

fc, iiJilcSLLMb^i^l?fe^Ci:tja^roStlP=1SiA^ 
[0 0 0 4] COTJc-StfttJflrottJT', *IEB^#|i. ®g 

^Ifefci^S, i|$Sfl)4— i7PD'r:/K-;u-3-KK 
(Dxxf•;^SA<^5ji«r•««)TSl^|g«^sji^^ffl^i: i:'^ 

[0 0 0 5] *fEB^i*. ffl1^o>ffi(D^ffi^5i<ffiji1--S 
i^ffl^ ^■ri>'Sr^<b^ia$titt-r i) c i: ^ g M t-r ^. 

[0 0 0 6] 

TSHOS (1) 

[0007] 

[<b2] 

- H 

[000 81 (ie*. Riix5^;u. i-:/Dt';u. 2- 

Tfae^u. ^v:f^;u. 2-:^^;k 

(R) -Z-'^=F}\^. (S) -2-::^^>U. t e r t- 

- ^ D Q >r > K-^u- 3 -»^cDxxi^;u^^ 

[0009] 

[0010] ±1501? (1) o^-ouu^:^ K-;i^- 
3-B^KcDxxx;u^ (lilT. xt (1) a)<b^!^ti^ 

[0 0 1 1 ] 

[<b3] 



(3) 
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OMF 




MoOH-THF 



HCHO, HN(C2H6)a 
^ ^ 

AcOH 



CH KOH 



MeOH-HjO 



OR 



H 

(1) 



(3) 



ery— Tf^N'^ KCN 
M ' " 



H 
(S) 

a 



DMF-HsO 



R-OH (B) 
DCC, DMAP 



CH2CI2 



H 

(7) 



[0 0 12] ±fBS/^XfilcfcL>T. (8) T'^$;h- 
^R-OH(*. xCcf, RliX^^U. l-r^Pt'^L'. 2- 

(R) -2-:?^;!.. (s) -2-^5^^U. tert- 

-rT;un-;i.St'fe^« fin*». 2-'i7DP-6-iihD 
h;i.x> (xt (2) ) ^v>^>U7^;uAr 5 K4^v/5^ 

5fc (3) X'TT^^^^it^^^mTtm. H^L<\t^^>- 

(4) T'^-r^b^ia4->^aa>r > K-;U3!)<?#t>:h.'5o 

>^fl. 7t;;UA7;UT't K^vX^^ur 5>(7)p^^;-SlC 
AD^t=;'§?$^^ (4) r'^$:h.^4-'i7PD<>K-;i. 

i^An^. ^;g-eJ5PE:-r^KtxS (5) T^s^^^x-ST'^vjb 

□ ^fel^^#^C<^;b<r'^, gfc. 5 V^b^l^ (5) 

K\t\z^^x^ (6) ■c^jt^ti'6 4-'^Dn^> K— ;u 
^3-7-h: hx h';;u^i#^Ct;!)<r'^'5»o 
[0 0 13] ^l^r. xh'J;u (6)^{£$57;ud-;i. 

L<li7KKib7;L:f3'J (0tJxtf*Kfb:f3 U '^A) 7K;-§;'S 

^AD^;inSftiia5-r^C<h(Cj:'^J^ (7) T*^^Fix^4- 
^□□>r>K-;u-3-if^^f#^z<t;b<T't-5o M 
IC. it (7) T'^$^t^if^^b^^>flgjt>^l>>43T' 

v>9^;i.r5y f'j vXDS^ET. ^ (8) -e^?*ii> 

tSfE-r^z^fc^US (1) T'^F^^t-S 4- 

> K-;U- 3 -g^KCOXAir;ua^f#^C t^b^T't^o 

[ 0 o 1 4 ] xC .( 1 ) a)ib^!feiii. '^mcDmmilzTjk l 



.fcl^tt^^-r^Sr^^b^i^Tfc^o ^ (1) oit 
i^\zmi^xt-^u:y^^f)<^i^tn^^J^xi^^yV 

-om (4-c i- i AA) ^^jij^mmx^i^t-^ 

[0 0 1 5] ^ (1) xm^^^it^^^m^f^mmis 
M0^^^f$.^t Lx^mt^m^. mm^mizzcx. 

$^^bt^fci^)^CJg^r'®S^l^b4^'i^K7^v;^^>-tf 
yb^^d:<!:a)^ia!i^t;'g^LT. mm. mi mL *fO 

m^f&^mmmtji^tmMm'^Lxmmtizti 

[00 1 6] ztii^ommitm^.(D^m\z^i^x\tmm 
't0^t^mt^^\ R\t:^xm^0mmz^mLx^ 
mt^zti^x^^o ^ (1). xfn^^ti^it^mm'^ 
1 X 1 0-7-1 X 1 o-2hA(Dm&(Dmmxmmtizt 
f)^x^i>f)^. zo)mm\zm^^tia,<Dx\tui\ 

^tt^zt^nmttitox&^j. mmtLxoi^ 
(ommt. mmi5)i. mm^m. ta^^^^f t.^^. 

[00 17] 

[00 1 8] ^itgui 



(4) 
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a) (DM^ 

4-^Dn-r> K-;i/-3-i^K (1 0. Og. 47. 

7mmo I ) a)^^bP«^U> (15 0ml) i§;ft(ZX^ 
y — ;U (6. 6g. 143. 1mmol).N. N-v 

v^D^+v;u:^;un-Cv-<s K (1 4. 7g. 7 1. 5 

mmo I ) tv^^;i/7 = / eU v> (p. 6g. 5. 

ommo I) ^m^. ^i^v^nmmwLfzo ^ctz^t 

xf^^U- n bS^g^b LT 4 D P >< 
K— ;u-3-PKx^;ux7.i^;i/ (i a) (8. 4g. 

7 4. 4%l|SIp) 

[0 0 19] ±IBglii^T*t#fc<b^!|^CO!|ai±^iaT[C^j^ 

to 

mp : 7 9-8 0°C 

1 R spectrum (v^ax KBr (cm""l) ) : 3 3 2 5,. 2 
9 7 5, 1 7 3 5. 1 620. 1 57 0. 1 5 55. 1 
4 8 5. 1 43 5. 1 405. 1 3 7 0. 1 340, 1 

2 5 0. 1 2 1 0, 1 1 8 5. 1 1 40. 1 1 1 0. 1 

0 80. 1045. 1015. 935. 875, 81 
5, 7 6 0. 7 3 5. 6 8 0. 5 9 5 

MS spectrum(7 0 e V) : m/ z 2 3 7 (M+ ) . 2 

3 9 (M+ ) 

1h — NMR spectrum (90MHz. ppm) (aceto 
ne-d6. TMS) : 1. 22 (3H. t. J = 7. OHZ 

) , 3. 9 8 (2 H. s) , 4. 1 2 (2 H. q. J 
= 7: OHz). 6. 8-7. 5 (4H. m). 10. 

3 7 (1 H. broad s ) 

[0 0 2 0] m^m2 

4 - ^ □ p > K-;u^ 3 -g^K 1 - tf ;ux:^ir;u 
(1 b) (o^ii 

4-^PP-r> K-;U-3-SfS (1 0. Og. 47. 
7mmo I ) a)ia^b-^^U> (1 5 0ml) ;*g;"$|Cl - 
ZfO (8. 6 g. 14 3. 1 mmo I ) . N. 
N-vv^P^+v;i/*;U7fCv-< H K (14. 7g. 7 
1. 5mmo I) V>9^;ur t'U v> (0. 6 
g. 5. Ommo I) ^JIJD^. ^^T' 3 ^F^}@}$ L/co 

ic. g^iSxT;i.-n-^+-9->ANbSlSS^bLr 4-^:7 
□ p >r > K— 3 -gf^ 1 - :^p f ;i.xx7';u ( i 

b) (8. 7g. 7 2. 5%^m) ^mzo 

[002 1] ±mm'^mvmzit^^0m\i^]iiTiz7r^ 

to 

mp : 8 3-8 4'*C 

1 R spectrum ( Vmax KBr (cm-1) ) : 3 2 9 0. 2 
9 80. 297 0. 292 5. 1 7 30, 1 6 2 0, 1 



5 70. 1 49 0, 1 440, 1 4 1 0. 1 3 9 5, 1 
3 40. 1 25 5. 1 2 20, 1 1 9 5. 1 1 7 5. 1 
1 55. 1 1 4 5. 1 0 80, 1 05 5, 1 0 4 5, 9 

6 5. 940. 9 2 0, 8 20, 7 8 0. 7 6 0, 7 4 
0 

MSspectrum (7 0 e V) :m/'z25 1 (M+ ) . 2 
5 3 (M+ ) 

1 H — N M R spectrum OOMHz. ppm) (aceto 
ne-d6. TMS) : O. 89 (3H. t. J=7. OH 
z), 1. 62 (3H. tq. J = 6. 6. 7. OH 
z) . 3. 99 (2H, s) . 4. 04 (2H. t. J 
= 6. 6H2) , 6. 8-7. 5 (4H, m) . 10. 
3 8 (1,H. broad s ) 

[0022] m&ms 

4--:7PP>r> K— ;u-3-ilF^y 'j;ux;:^i^;u (i 

c) COSiii 

4-^PP-r V K-;U-3-PK (1 0. Og, 47. 

7 mmo 1 ) (7)iS^b;^^U> (1 5 0ml) >§?glZ2- 
:^Py<y — ;U (8. 3 g. 1 4 3. 1 mmo I ) . N. 
N-VV^ P^^i^^U*;i/7t^v-r 5 K (14. 7g. 7 
1. 5mmo I ) t v>t^;U7 = y f'j v> (0. 6 

g. 5. Ommo I) ^m^. ^'.^v smmmwLfzo 
±\:tz^m^m^x^^Ltzo>ib. mi^^ME-'Mmi. 

^#btifcfflxx^;U^m^by^UV^;§aiJtJi<!:LTv/ 

iZ^ |^^X^;^-n-^^■9■>A^bM^£a^bLT4-^ 
DP-r > K—;U- 3-1^^7 'J ;i/XXx;U (1c) (1 

0. 1 g. 8 4. 9%llXI^) ^mzo 

[0 0 2 31 ±t^m7^mvmzit^m0m^^^jiTiZ7fi 

to 

mp:84-85°C 

I R spectrum ( v max KBr (cm-1 ) ) : 3 3 2 0 . 1 
730. 1620. 1565. 155 0, 1495. 1 
43 5. 1 40 5. 1 3 70. 1 3 3 5. 1 2 50. 1 
1 85. 1 1 40. 1 1 1 0. 1 04 5. 97 5. 9 3 
5. 9 1 0. 8 1 5. 7 65. 7 3 5. 690. 5 90 
MS spectrum(7 0 e V) : m/ z 2 4 9 (M*^ ) . 2 
5 1 (M+ ) 

Ih-NMR spectrum (9 0MHz. ppm) (aceto 
ne-d6. TMS) : 4. 0 3 (2 H. s) . 4. 6 0 
(2H. d d d, J =5. 5. 1 . 5. 1, 5H z) . 
5. 15 (1 H. d d t. J = 1 0.. 1. 1. 5. 1. 
5 H z) . 5. 2 6 (1 H. d d t . J = 1 7. 1 , 

1. 5. 1. 5Hz). 5. 95 (1H. ddt. J = 
17. 1 . 10. 1 , 5. 5 H z) . 6. 8-7. 5 

(4 H. m) . 10. 3 7 ( 1 H. broad s ) 

[0 0 2 4] ±|SSig^j (1) t|5i4iicscc:$tToTt# 

fr4-'>pp-f> K-;u- 3 - 2 - Z^P t'^ux;^ 7" 

;u (1 d) <D^\i^\ikTlZ7rito 

m p : 1 0 0 - 1 0 1 °C 



(5) 
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I R spectrum (i^max KBr (crn'M ) : 3 3 00. 2 
980. 1 7 1 5. 1 6 1 5. 1 5 6 5. 1 4 8 5. 1 

4 30. 1 3 6 5. 1 3 4 0. 1 3 2 5. 1 2 50. 1 
200. 11 7 0. 1140, 1100, 955. 93 
0.8 1 0.7 60.7 3 0,600 

MS spectrum(7 0 e V) : m/' z 2 5 1 (M+ ) . 2 

5 3 (M+ ) 

^H — NMR spectrum (90MHz. ppm) (aceto 
ne-d6. TMS) :1. 2 2 (6H, d. J = 6. 3H 
z), 3. 94 (2H. s). 4. 99 (1H. sep 

tet, J = 6. 3Hz) . 6. 8-7. 5 (4H, 
m) , 10. 3 5 ( 1 H. broad s ) 

[0 0 2 5] ±iB^ii« (1).<tf^tilzS/£ffToTi# 

yr4->:7DD^> K-;i/-3-KKi -:/^;uxxx;u 

(1 e) oy^m^i^jiTizTn-ro 

mp:75-76*'C 

I R spectrum (i/max KBr (cm-1) ) : 3 3 1 0, 2 
9 40. 2 8 50. 1 7 20. 1 6 1 5, 1 5 65. 1 
545. 1480. 1465. 1 430. 1390. 1 
355. 1335. 1180. 110 5, 1080. 1 

0 20. 97 0, 9 30. 8 05. 7 5 0. 7 3 0. 6 
7 5,5 8 5 

MS spectrum(7 0 e V) : z 2 6 5 (M+ ) , 2 

6 7 (M+ ) 

1h-NMR spectrum (90MHz. ppm) (aceto 
ne-d6. TMS) :0. 89 (3H. t. J = 6. 4H 
z). 1. 2-1. 8 (4H. m). 3. 98 (2H, 
s). 4. 09 (2H. t. J = 6. 4Hz), 6. 8 
-7, 5(4H. m). 10. 35 (1H, broad s) 

[00 2 6] ±ie^it^ (1) t^miz^Jt^^-oxm 

(If) CDJfel'ti^iaTlCTFt- o 
m p : 10 9-1 1 0°C 

1 R spectrum (i^niax KBr (cm-1) ) : 3 3 0 0. 2 . 
9 60. 1720. 1620, 1570. 1485. 1 
470. 1 43 0. 1 3 7 5, 1 3 5 5, 1 340, 1 

2 50, 1 20 5. 1 1 7 0, 1 1 40, 1 045, 1 
000. 9 35, 8 1 0, 7 65, 7 40. 5 90 
MS spectrum(7 0 e V) : m/z 2 6 5 (M+ ) . 2 
6 7 (M+ ) 

Ih-NMR spectrum (90MHz. ppm) (aceto 
ne-d6. TMS) :0. 88 (6H. d, J = 6. 6H 
z) . 1 • 9 1 ( 1 H, t o f s e p t e t, J = 
6. 6. 6. 6Hz) . .3. 87 (2H, d, J = 6. 
6Hz) . 4. 00 (2H, s) . 6. 8-7. 5 (4 
H, m). 10. 34 (1H. broad s ) 
[0 0 2 7] ±IBffl[iii^ (1) <tl^fi|(CJ5/S$tToTf# 

fc4->^Da^> K-;t.- 3 -K^ 2 - :^^;i.xxt;u 
(1 g) co^tt^iaTIZTF-To 

m p : 1 1 4 - 1 1 5**C 



1 R spectrum (vmax KBr (cm-1) ) : 3 280. 2 
970, 29 2 0. 1 7 2 5.. 1 6 2 0. 1 570, 1 
490, 1 43 5. 1 40 5. 1 3 7 5, 1 3 35. 1 

2 55, 1 2 1 5, 1 1 9 5. 1 1 1 0. 1 080. 1 
045. 9 95. 94 5. 8 8 5. 8 1 5. 7 75. 7 

5 0. 7 3 5 

MS spectrum(7 0 e V) : m/z 2 6 5 (M+ ) . 2 

6 7 (M+ ) ' 

^H — NMR spectrum (90MHz, ppm)- (aceto 
ne-de. TMS) : 0. 86 (3H. t. J=7. OH 
z) . 1. 19 (3H, d. J = 6. 2Hz) . 1. 5 
6 (2H, dq. J = 6. 2, 7. OHz) , 4. 83 
(1H. t q. J = 6. 2, 6, 2Hz). 6. 8- 
7. 5(4H. m), 10. 35 (IN, broad S ) 

[0 0 2 8] ±iHSige!I (1) tmm\z^i:^^'nr>xm 

/c4-^DQ^>K-;U-3-PK (R) -2-^^;U 

xx^;i. (1 h) 0^^^)^J.T\Z7r.to 

mp : 1 3 5 - 1 3 6°C 

1 R spectrum (y max KBr (cm-1) ) : 3 280, 2 
970. 2 9 20. 1 7 2 5. 1 6 20. 1 570, 1 
490. 1 43 5, 1 40 5. 1 3 7 5, 1 3 3 5. 1 

2 5 5. 1 2 1 5, 1 1 9 5. 1 1 1 0. 1 080, 1 
045, 995. 945, 885. 815. 7 75. 7 

5 0.7 3 5 

MS spectrum(7 0 e V) : m/ z 2 6 5 (M+ ) . 2 

6 7 (M+ ) 

1h-NMR spectrum (90MHz, ppm) (aceto 
ne-d6. TMS) : 0. 86 (3H. t. J = 7. OH 
z) . 1 . 1 9 (3 H, d. J = 6, 2H z) , 1 . 5 
6 (2H. dq. J = 6. 2, 7. OHz) . 4. 83 
(1H. t q, J = 6. 2, 6, 2Hz) , 6. 8- 
7. 5 (4H, m) . 1 O. 3 5 (1 H. broad S ) 

[00 2 9] ±fBSig^ (1) tmmiz^j^^'ij^xm 

/c4->:7Da^>K-;u-3-g^^ (s) -2-7f^;u 
xAx;u (1 i) (0^^i)>jLT{Z7r^to 

mp : 1 3 4-1 3 5**C 

I R spectrum (^max KBr (cm"^) ) : 3 2 8 0, 2 
9 70. 2 9 20, 1 7 25. 1 620. 1 5 7 0, 1 
490. 1435. 1405, 1375. 1335, 1 
255, 1 2 1 5. 1 1 95. 1 1 1 0. 1 0 80. 1 
045, 9 9 5, 94 5. 88 5. 8 1 5. 7 7 5, 7 

5 0, 7 3 5 

MS spectruni(7 0 e V) : m/z 2 6 5 (M+ ) , 2 

6 7 (M+ ) 

1H -NMR spectr^um (90MHz, ppm) (aceto 
ne-d6. TMS) : 0. 86 (3H. t. J = 7. OH 
z) , 1. 19 (3H. d. J = 6, 2Hz) . 1. 5 
6 (2H. dq, J = 6. 2, 7. OHz). 4. 83 
(1H. t q. J = 6, 2, 6. 2Hz). 6. 8- 
7. 5 (4H. m) . 1 0, 3 5 (1 H. broad s ) 



(6) 
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[0 0 3 0] ±iB^it^j (1) tmm\zKii;'^'n-oxm 

/•-4-':7DD>r>K-;i^-3-»^t e r X -Zf^f^Jl^Ji 

(1 i ) 0mi±^likT\Z7r.to 

mp:142-143'*C 

I R spectrum Ci/max KBr (cm"l) ) : 3 3 3 5, 3 
000, 2 98 5. 1 7 2 5, .1 6 20. 1 5 60, 1 
49 0, 1 440. 1 4 1 0. 1 3 7 0, 1 3 60. 1 
340. 1 300. 1 260, 1 2 2 0. 1 1 60. 1 
1 20, 1 080. 1 05 0. 9 50. 9 3 5. 86 
5. 820, 755. 735, 600. 570 
MS spectruni(7 0 e V) : m/ z 2 6 5 (M"^ ) , 2 

6 7 (M+ ) 

1 H — N M R spectrum (90MHz, ppm) (aceto 
ne-de, TMS) : 1. 44 (9H. s) , 3. 89 
(2H. s) . 6. 8-7. 5 (4H. m) , 10. 3 
5 ( 1 H. broad s ) . 

[00 3 1] ±i5^ii^ (1) tmmzRtt^^n-Dxm 

fc4-':?DD>r:/ K-^u-3-BKi -^>^;uxxi^ 

;u (1 k) <Dm±^)iiT\z7Fr. 

mp : 7 0-7 1°C 

. I R spectrum (I'max KBr (cm"'*) ) : 3 3 3 0, 2 

9 5 0. 2 9 25. 1 7 1 5. 1 6 2 0. 1 5 7 O, 1 

4 9 0! 1 43 5, 1 4 1 0. 1 3 90. 1 3 55. 1 

3 00. 1 25 5, 1 200. 1 1 8 0. 1 045. 9 

7 5. 9 35. 83 5. 8 1 5. 7 6 0, 7 3 5, 5 9 
0,570 

MS spectrum(7 0 e V) :m/z 27 9 (M+), 2 

8 1 (M+ ) ^ 



1h — NMR spectrum (90MHz. ppm) (aceto 
ne-d6. TMS) :0. 85 (3H. t. J = 5. 9H 
z) . 1 . 0- 1 . 6 (4 H. m) . 1 . 6 1 (2 H. 
quintet. J = 6. '2Hz). 3. 98 (2H," 
s) , 4. 0 8 (2H. t. J = 6. 2H2) . 6. 8. 
-7. 5 (4H. m). 10. 37 (1H. broad 5 ) 

[0 0 3 2] 

i^4 cm(i<!:iil8-9->>f;KOx^y-;u*t;-Slzi 0 8?Pb1 
B*2 3°C. SrBTl,5**CC0^*'J->>'N'^X-C6 8 BPbI^ 

$Lii^x^y-;Ko^(ci ommm^ittz'^. 
v->zf)ut^mizmmLtz. fsi, um-^>:f)\^tLx 
\t. ±^m^i&mxmtzit^m i a ^ i k d j o 

^mi\ 1 X 1 0-4M(D;ljtCDx^?y-;U't;'g^ffi^L 
tzo ^tz. mmtLX. I A A, 4- (^>K-;U- 
3-) SS^ (4-IBA) fcJ:l/4CI-IAAC7>lx 
1 O-4M0;ljSa)X^y->il.Jg?$$ffltAfro ■^<7>g^^ 

[0 0 3 3] 

[Si] 



Sanipid 
Control 



Number of Roots /Plant 
7.0 



tAA 

4-lBA 

4-CWAA 



4-CI-IAA El 
4-CI-IAA AOyt 
4-CI-IAA W 
4-CI-lAA 2-Pr 
4-CMAA 1-Bu 

4-CI-tAAtGOBU 
4<;MAA2'8u 
4<:|.|AA (R>-2-Bu 
40-IAA<S)-2-8u 
4<:MAAPentyl 



13.1 
23.1 
70.4 

76.6 
72.5 
61.7 
4G.B 
5ZQ 
60.7 
45.7 
42.1 
38.0 
55.2 



[0034] JifBa)$l <7)^^m;C^^b0^b/)^^i:<^:3lc. * 
UmziSl^X. n^^B'^^O^LUlZ^LXm^X^ 

(^>K-;i.-3-) iSB^ (4^ I BA) (;)2-3fg)il 



S4--C I - 1 AA^±^Hls?iL^^^g;•s^^$7FLfco 
[0035] umm 2 
&mtmi^tz±^um 



(7) 



9 - 2 4 1 2 3 9 



5. 5 cm) ±|ZMSL. Bg||T3 arsl-r > + a'<-K 



I A A. 4-C \ - I AA<D?Ji^}m(D'^>y}U^ 

[0 0 3 6] 
[S2] 



Compounds 



3x10-7 



Concentration (M) 
1x10-* 3x10-* 



4-CI.IAA El 


21.3 mm 


12.0mm 


7.7 mm 


5.7 


4-a-IAA Allyl 


itOA 


11.5 


7.1 


4.S 


4a-IAA 1-Pr 


18.6 


11.9 


8.2 


5.9 


4-CHAA 2-Pr 


21.5 


16.8 


11.3 


69 


4-CI-IAA VBu 


17.8 


1^5 


6.9 


5.2 


4-CMAA IsoSu 


17.1 


14.5 


fl.7 


6.1 


4.aiAA 2.Bu 


21 ^ 


15.5 


11.0 


7.4 


4-CI-IAA (R>-2.8u 


18.6 


le.B 


10.2 


7.1 


4-CWAA (S)-2-8u 


21.5 


10.6 


18.0 


12.5 


4-CHAA Pantyl 


laa 


18.6 


11.2 


6.5 


lAA 


24.6 


25.3 


25.1 


24.0 


4<;(-lAA 


22.2 


18.2 


13.7 


8.0 



Control 24.4 



[0 0 3 7] ±IBS2<7)^^;I)VbB^bA^4^cfc9lC. 

[0 0 3 8] umms 

^J}±mf^mmLtzBlZ. -^V^e-^^^^^ 1 OOm 



U-v3:xttS) 5 0 0f&J§;-S^Hft:7^Xzi(C1 OO 

fc^b^^1a-1k (1 j ^I^O (0Rff^;ljt(^1^>:f 
;U;*SS«fe*L. ^^rntLX. 4-C I - I AA 

;'S$gic?SL. B*2 5*'c. SP9I2 o"c<ot*--;i//\'^x 

[0 0 3 9] 
[S3] ^ 



(8) 



t#Fja¥ 9-24 1 23 9 



Transpiration vofumo Fresh weight 

i% of Control) (% of Contro 



Compounds Concentration (ppm) Corxsntrstion 

100 .1 100 1 



4-a-tAA et 

4-Cl-IAA 1-Pr 
4-CHAAAnyt 
4-CI-IAA2-Pr 
4-CHAA 1-Bu 
4-Ct-IAA tsaBu 
4^I-IAA2-Bu 
4-CI-IAA(R>-2-eu 
4-CHAA <S)-2-Bu 
4^IAA Panlyl 



25.1 &0.3 
30.6 71.9 
31.6 71.4 

40.6 60.7 

37.2 73.0 

35.7 66.6 
33.2 82.1 

35.0 81.6 

32.1 83.7 
30.0 81.1 



7a 1 122. 

78.4 118. 

86.6 112 
64.2 114 

92.7 1 1 1 
86.4 105. 
82 4 107 

81.8 107 

76.7 110 

89.8 105 



4-a-IAA 41.6 84.0 9S.S 104 



Control 100.0 100.0 



[0 0 4 0] ±ISS3(7)l^S^^aj^,/)N;^j:^fct;, 

tm^^m (1 00 ppm) i:<ommm§i0m,<i^. 

^ V > j^if A<§it ^ <h fg^ $ L^ ^ 7 'J -0)^(7) 4 - C 

[004 1] mmm^ 

tzo 4--:7PP^>K-;i.-3-g^^x^;ux7.iP;u2 

3. 7 &^immM. 'jvhMzmmL 

tzo ffiffllC^Lrij:*J§;']S$' 1 OOOf&^^RLTfflL^ 

*IR?$f*1 X 1 0-4MO;lJg^;'ST'fc'5)A^ 1 x 1 
0-7^1 X 1 0-2M(0iijgffiH-efiEfflBJ^T?fey. Z0 

Mmzm^^ti^t(ovitui\ 
[0042] mmm2 

mt^ztiz^ y mmmom^f^^mwm^m's. l 

tzo 4--^Dn^> K-;u-3-P^r'J;ux7.^;n 

DD-<>K-;U-3-|^KT'J;UXX7^^U(D0. 2%^ 

0. 00 1 -1 o^0SJtig|lr'fi6^B^tg-efeu. zom 

fk\zm^:^tl^t0X\ttj:l\ 

[0 0 4 3] mmms 

tzo 4-->Dn>f >K-;u-3-g^^:/at:>x;:^x;i/. 
2 3.7 g^fflS(]lr'JKT^v;i/^>-tf>x;L.7tx>K:f KU 



h)v\zmm^^o ^m\zmLx\t. zcomm^ i o o o 

Rjfl-e&U. ZOmm\Z^^^H^t(DX\tt6:l\ 
[0 0 4 4] 

(1) (^*. Riix^;u. i-3^De;u. 2-zfa}z 
;k ^-z^^}\.^ -rv:^^;u. 2-3^5^;u. (r) -2 
-:3^5^;u. (S) -2-^^;u. tert-::^^;u, 1 

*t^4-^pp>r>K— ;u-3-i^^cDxxi^;uS. ± 
IB(/) 4 p p >r > K-;u- 3 -Ki^(;)xx7^;i.S^ ^ 

(2) m^a>mo)mR^^<is,i&t^i¥m^^t ^it^ 
(4) :^^BM0it^m\t.^^tj:^mim^^t^o m 

(6) :^mM0it'^mt. •^>^tz-:^0^±K\zML 
T7'j-(DK (4-c I - I AA) i:m^\z±lB\^mM 

v^mtnss. ( 1 0 0 p p m) xmmmmo^'p. fs 
;is (1 ppm) x<Dmmi^mt:^ti>o 



